METHOD 'AND APPARATUS FOR PRODUCI NG SLI DE FASTENERS FROM CONTI NUQYS, EASTENER
CHAI N The invention relates to a method and apparatus for assenbf+ }1 R fi‘q.
i ndi vidual slide fasteners froma continuous fastener chain having (
| ongit udi nal I'y-spaced gaps and; nore 5 particularly, to a nmethod and \l ‘
appar@tus for nounting sliders on and f|X|]hg bottom stops to a conti nuous
fastener chain and cutti ng NEEHGH AN ARPARAISISS FOR ERODYCAINC | ndi vi dual
slide fasteners. |t hCIedAAKIRNGRS FROM CONTIIBIQUE F&SIENGERCEAINe 10
assenbly of slide fasteners to achieve increased efficiency and reduced
manual | abor. One such apparatus is disclosed in U S. Patent No. 3,629, 926
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fastener chain, the to formed to clanp secure to the chain
adj acent the Iebﬂ@ﬁﬁ#@%ﬂlt ff%ﬁﬁP%?Eﬁsmnng armreturns 25 toits
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a conti nuouisfaségﬂaeglgafl steps, such that it is difficult to produce

- fasteners at very high speed. In this known apparatus, the
sliders and bottom stops'are'carried'by a swing arm into
position along the feed path of the continuous fastener
chain. First grippers grip the chain adjacent a leading

20 end thereof and move the chain forward so that the leading
~ end of the chain is threaded through the slider and top
n stop. With the slider positioned on the fastener chain,
o the top stop.is deformed to clamp securely to the chain
.adjacent the leading end thereof and the swing arm returns
25 to its original position. Second grippers then engage the
leading end of the chain to advance the chain by a prede-
~ termined amount such_ﬁhat the tail end gap comes in regis-
tration with a cutter. The first grippers return to their
original position to hold the chain near the gap and the
30 assembled slide fastener is cut at the gap from the contin-
’ uous fastener chain. The second grippers then withdraw
the individual slide fastener from the apparatus.
Another representative example of the prior art in
this field is disclosed in U.S. Patent No. 3,663,000 in
35 which sliders are attached to a continuous fastener chain
in the following manner. The continuous fastener chain is



~in the follow ng manner. The conti nyous fastener chain is gapped at
longitudinal intervals and fed to a slider assenbler where the chain is
stqéggp with the gap | ocated at the assenbly.station. The gap is spread
tradsversely enough to receive a slider. A slider 5 at t-achi ng, neans
receives a slider and approaches the chain gap froma |ower position to $at
the slider in the gap. As the final--step, the scoops of the chain string-:
er are threaded in the slider which has been stationar- ily set in the gap.

A di t ' : 0. hai.n has t.q .be.t j.a ily held
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provi ded appa@igdated At HHAGY Iy detilbd .2 Thied ener..chai n having
alternating |ongitudinal portions g; engéged.fasfe%g%agFe%SEF%Band fast ener

el ement - f r ee g varEgly Smudead RS Ve $1aderg sai d1ghan in a
downstream di rection past a sensing 20 nmeans, said sensing neans for

det ecti fy eacat trend b g epeasss imregs etilvese ly sArid elrdlahidn gppeodcheed thgans to
position said gap in an assenbly station, spreadi.ng neans for transversely *
wi deni ng sai cchpig @ap faom & |howere osiitignupst sedmthas sdiderelianthie rows,
a rotor having a slider 25 hol di ng means for seizing a slider, passing
said slider t&FRai diSvittkénddnpdp steheddiengooaps oIfi dbe chain- stpingeam :
Slider at corfRainditi sdech R (@ iers MRLFbn Do B4PR F6EGL0RAT- moans
for ily set in the .gap. According to this apparatus, the
10 chain has to be temporarily held stationary while the
slider is inserted in the gép, which takes a rather
long time.and makes it difficult to produce fasteners
at relativély.high speéd. |
Acco:ding to a first aspect of the present invention
15 there is provided apparatus for attaéhing sliders to |
a slide fastener chaiﬁ.having alfernating longitﬁdinal
portions of engéged fastener elements and fastener
element-free gaps, comprising feed‘means for drawing Nt
said chain in a downstream diréctioh pést_a sensing
- 20 meAns,.said sensing means for detécting each.séid gap
passing thereby and haltiﬁg'said feed means to position o
said gap in an.aésembly station, spreading means for
transversely widening said gap and parﬁially uncéupling
upstream fastener element rows, a rotor having a slider
25 holding means for seizing a slider,_bassing said slider
fo said widened gap, threading said slider in an-

-upstream diredtion onto said uncoupled fastener element

rows, and releasing said slider at éorresponding



delivering sliders one at a tine to said sdider holding neans. According to
a -second aspect- of the invention 5 there is provided apparatus for A
assenbling sliders and bottom stops to the slide fastener stringers of \/
contd nuous fastener chain fornmed with fastener-el enent- engaged and

f astener - el enent - free gap portions at longitudinally spaced intervals and
di sposed for 10 successi ve | ongi tudi Bak novenent through an assenbly ,
station conprising sensing neans for detecting a gap portion in said chain
and stoppi ng noyeeEttions 94 totasion sdi dadénsbbgrnends meshsdfog a novabl e
means for extending into said gap portion and transversel spreadi ng

said gap port|odednm@upb@ng*engageonﬁaaﬁeaetlmhehenss;dasimdgr di sposed for
rotation in said station beneath said sensing neans, said rotor having a

slider hol ding poldisg Mmeans.die plate C|rcunferent|ally spaced from each

other on said rotor, a slider feed 20 means for dlspen5|ng a shider for
~pi ck-up by said indéﬁCﬁadGPﬁg 590t S6/°DENASREBEt PENTREOPIEESEMBRer neans

f hi t id_ch h th d t
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beneath said bot I"&ér” méans whi ch punch €s sai d bottom stop

te said chain at a 4
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sl i der. I'rd aspec e invention there is

provided a net hqgofoa6 %@'ﬂd&éﬂ&‘-@l@%@n’cﬁﬁ%@ gag! poetibhgmag continuous
fastener chain fornmed with fastener-el ement-free gap portions at

longi tudi nal |y spagecddireg smtediispeeedlisonndudispsised fovenents 5

al ong a horizontal travel path, conprising the foll'owi ng steps, not

10 successive longitudinal movement through an assembly
station comprising sensi ing means for detecting a gap -
portion in said chain and stopping movement of said
chain,; said sensing means including a movable means
for extending into said.gap portion and transversely

15 spreading said gap portion.uncoupling'engagedIfastener
elements, a rotor disposed for.rotation in said station
beneath said sensing means, said rotor having a slider
holding portion and a die plate circumferentially

spaced from each other on said rotor, a slider feed

20 means for dispensing a slider for pick-up by said slider

€

holding portion, and a bottom stop assembler means for
punching a bottom stop to said chain, such that sa?i
rotbr rotates to thread said slider carried by said
slider holding portion into said gap portion and onto
25 the chain fastener elements and bring said die plate
beneath said bottom stop assembler means which punch
fixes said bottom stop to said chain at the free end

of chain fastener elements closed by said slider.



necessarily in the order stated’- detecting each gap portion in said chain

at @-~position overlying a rotor and stopping novenent of said chain when
- sai Eﬁ;@ portion is detected; 10 enl arging said gap portion with a
tTansverse spreadi ng force; -5- feedingga. slider to a slider -holding .

portion formed.on said rotor; turning said rotor beneath said chain for
inserting said slider into said gap portion and threadi ng onto unengaged
fastener elenents 5 of said chain; releasing said slider fromsaid
slider hol di ng port iAmgordingatal ar thigd; adpertrniafgtimiidversion thertd ia mplicgigddat e
portion angul arly spaced fromsaid slider holding portion; 10

passi ng sai d d? &ehed of reserdlingeingivifuadi 3tiga fasbenaror iy 8 eFons4PuPus| i der
hol di ng portiop; .and punchi.n bottom sto n said chain _against .said die
piate ot the fHstRRRTET SetRr i R et auEl Erreodrr eBrFiats o Co” T
is believed possj . f . re : | td Qn i vel
nmet hod and appg%I tgdlgél%lg@%cegl f"]i er?\s'&csa%ggtglr%%%tg e#cf’q.rr%&r%eg%ﬁécﬁ%ﬁ? Fﬁpsat a
high rate on azcpRtd MHeetsontasteaes1 phed Nchtifth the Folldiigy tdidhalby
spaced gaps and to0 provide a novel nethod and apparatus for nounting
sl.iders on andnddexsailpoid @re Hreps sabtai:hi gh rate to a continuous slide
fastener chain having | ongitudinally spaced gaps. 10 ' The
invention will be dedetectied &achwagap ebridion in said chain at a position overlying .

a rotor and stopping movement of said chain when said gap portion
is detected;

10 enlafging said gap portion with a transverse spreading force;



exanple, initially without reference to the drawings and then with . =N
reference to the drawings. In this exanple, slide fasteners are produc Qbf;‘
from-a continuous.fastener chain in a high speed 15 f ashi on by neafs—
of automatic, .sequentially operated nmechanis¢rs. A continuous fastener chain
haviigg | ongi tudi nal ly spaced gaps is axially directed toan assenbly station
where a gap sensor. and enl arger neans detects a gap in the continuous
fastener chain and 20 t hereupon halts the feed of the fastener chain
in the assenbly stati deedihgr atdidém\tbrg sdiddn teldihglmbrhiprpbetnednoradid di e
plate circunferentially spaced fromeach other by a predeterm ned angle is
mounted in the aeenbly station beneath the fastener chain for back and 25
forth swivel novenent about a |ateral axis. Wth -the fastener chain_ .

hal ted such that the gapning PRICaFekPri ReneREh fade MRYn SRt ITSAT LIRSSt BHoeT
rotates in a first direction far novj a slider receiveddn the slider

hol di ng portion HI*BntfifheeP PRSP HEr Bgnr?gfjhng( Sn{%énﬂgﬁgeﬁgjﬁs%erﬂeﬁrEg‘ee&'?ntsso
that.the fastenele ghal Qnkf,.t hreaded through the slider by rotation of the -
rotor. Di sposed above tHe dap in the assenbly station and 5 facing the
rotor is a verticall YIre%éélhgcs%%eslll%E From tRR4fd 14680 HEBGky gardientdrer .
When the rotor rotates to nake the fastener. chain threaded through the
slider, the die gdiateotpestion of the rotor is passed to an upwardly
directed position facing the bottomstop fixing neans and 10 the cutter
from beneath the gap. fBmeidwséizhrstopuiikendienelate pontioma@ngulardy shesednd
tobix a bottomstop-to the fastener chain as well as to cut the fastener
chain at the gapfromTeeid stislertheddinmPard®nin a second opposite direction

back to its eriginal position, such that the individual ]
: 10 passing said die plate portion beneath said gap portion after

‘ said slider holding portion; and
punching a bottom stop on said chain against said die plate

at the free end of fastener élemenfs closed by said slider.
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15 assenbl ed slide fastener is di scharged fromthe assenbly station. As a
resulif ef the exenplary method and apparatus, three operation steps, nanely

cutt\g/the 20 fastener chain, are effectively achieved in a single

asenﬁi?gp
asse y station without requiring further feeding of the chain as a resﬁ}t
of the uniquely configured rotor and predeterm ned rotation thereof.

The slider onto the fastener chain, fixing the bottom stop, and

Due to

the time savings involved, it is possiébl- to produce individual fasteners
25 at a high rate froma .continuous fastener-chain. In the drawings:- Fig.
1 is a perspective I ¢ diexitvad arasddla hye Hegnse9dr thes orgisent

constructed in, accordance with t

si dELRVEREAGD R RAERH-

a partial

“Fig.

posi tion.

1, wherein t

of the assenblgrhj%‘,_1 Ff', be lon}['%:ecfoeﬂﬁ%%es;’%és?ct g égcthgaﬁ%if thi%%ne for fixi

the bottom stop a

cutii ng e asse end. Fi
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cross-sectional” vileW of  the gap sensor and enlarger neans.

CrSEhSECAndNBppart£ind ke mhiiiddes1lildqeas oh WmVl of Fig.

rear elevational view of the gap sensor and enl arger neans,
SW ghi i et tom | Sbops aerd iigth refid i1 .a Mokt ifdousa
view of the rotor. Fig: 9 is a cross-sectional view of the
slide fastener chain having longitudinally spacgd
- gaps. ' .
The invention Wili be described bylway of an
example, initially without feference to'the_draﬁings
and then with reference to the drawings.
In this éxémple, slide fasteners are produced
from é continuous fastener chain in a high speed
fashién bj.means of autbmatic,'sequentially operated
' mechanisms. A continuous fastener chain having
longitudinally spaced gaps is axially directed to'an .
assembly station where a gap sensor and enlarger means
detects a gap in the continuous fastener chain and
thereupon halts the feed of the fastener chain in the
assembly station;sz rotor having a slider holding
portion and a die plate_circumfefentially spaced from
each other by a predetermined angle is mounted iﬁ the " -
assembly station beneath the fastener chain for back and
forth swivel movement about a lateral axis. With the
fastener chain halted such that the gap is located in the

" assembly station, the rotor rotates in a first direction

for moving a slider received in the slider holding
portion along the

21is

t i tion. 30 Fig.
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of . a slider feeding device passing individual sliders to the slider hol{dihy;
portion of the rotor of Fig. 8 15 . Figs. 13 - 14 are perspectiv
views illustrating the oper ati-on of a bottprma stop fixing means of the
asseh#dl er of Flgé % 15 is a partly cross- iectlonal V|em1front el eva-
tion of a sequé éeeﬁﬁt BPlﬁeEﬁaﬁP§n968eanﬂ eRLanE e nbFRr thBtoF R g, 1.
Fig. 16 is a crastenett chadh Ysevhtakaadathpgughethe nebiddt-BYl rotatign 15.
Figs. 17 - 23 are.,pers ctlve views illustrating the operation of the rotor
of Fig. 8 for Fo&ﬁ |ﬁd|V|duaI 25 fasteners froma continuous fastener
chain’in the asseaneD16POEeg.ab0VEighezgapsia bae gssphblydstatiay ahd
sequence of 50P | GLOSW t I [ of
a cam shaft: of%[%Ehge&%%n%g%gghg%o?w%éggggag?y £é8§39£c§%9g ﬁ&t?Bﬁ E£BB
illustrates an &ﬁ#@ﬂh@é&nﬁeéﬁﬂnF§#FﬁreonWh§FrEB?eHoéﬂH Eﬁﬁﬁﬁ?§dtanake

accordance wt Fth‘ehQaI%R:%%%&t cha\.tanthkeaaeapﬂafsahgﬁ ehé gEiaeﬁl f eheagsenbl i ng
i ndi vi dual slide fasten conti nuQus fast&ng? chai n. Qfgcontlnuous
n

58 st oner CRIAGS POBEILN. G ERE, SHEPE: JBoPeBRRt| P niP auBurt
conti nuous | endtilresiteidngpesitipas faginggthkt Bonabmngtepefitringonkansi agdand

el eent {145 Oled2Ruieal! QUSnabohnehl uillnabby SFRgedoLober ¥BLS ellng

10 .Fig. 8. Figs. 10 - 12 are perspective views illustrating the operazéﬁii:

caént i nuous ast ener consli ener rn e
al one or nmay canemeta@ﬁ &hetpumger ﬁascﬁgdgapnﬁms pobotben, ssgphtasthe

tr.ouser f|y, S Gl et @HRL A aEh%eéissgbhércHECEﬁe'§E§€en@§ ehavn he Ehe !,
o gap. The rotor then rotates in a second opposite direction’
back to its original position, such that the individual
15 assembled slide fastener is dlscharged from the assembly
station. _

As a result of theexempxa:y method and apparatus,
three operation steps, namely asembling the slider onto the
fastener.chain, fixing the bottom stop, and cutting the

20 fastener chain, are effectively achieved in a single
assembly station without requiring further feeding of the
chain as a result of the uniquely configured rotor and
predetermined rotation thereof. Due to the time savings
involved, it is possible to produce individual fasteners

[ 25 at a high rate from a continuous fastener chain.

In the drawings:- -

Fig. 1 is a perspectlve view of an automated slide
fastener assembler constructed in accordance with the

. present 1nvent1on. ’

' 30 Fig. 2 is a partlal side-elevational view of the
assembly station on the assembler of Fig. 1, wherein the
gap sensor and enlarger means is in a detecting position.

' Fig. 3 is a partial side-elevational view of the
assembly station of the assembler of Fig. 1, wherein the

35 rotor is positioned for fixing the bottom stop and cutting
the assembled slide fastener at one end.

Fig. 4 is an assembly perspective wview of the gap
sensor and enlarger means.



5 pr#ses a table or platformsupport 1 on which is mounted chain transport

ling devices in the formof a main driver roller means 2 and an
a7y driver roller neans 3 di sposed at opposed | ateral sides of the
Posi- tioned between the main.aggd auxiliary drive roller neans 10

is a stringer assenbly station 4 including a gap sensor and enl arger neaqs
5, a slider nountirpigeahsid,a axbss-csadiivnglaritew adfl yeheegjay ceaidar bott om
stop fixing_ggg gHiééggrqﬁgg£§'7h Preferably di sposed adjacent or on the

platform1l is also a

equencée control device 8 for sequen- 15 tially

operating various nethant sis afcrorscseckinnal Niev 14 e o
produce an i pghykdyplyasgenbfesi gl igle fastener fromthe continuous fastener

chain. The main drive roller neans 2 has a drive Iolkp?iégsposed f or
rotation Bbout a | afi¥al’ akf s EFREITE Y PE Db e f5 P9I BR SFYS Rar d

pi nch rol | s dRddespasger faeans) atheare Abothe sswimiqlpletd ai=rial s s. The

drive roll

engaged at ?ﬂéggigggp%%if

red tg. drive shaft 12 supported by a frame 13 and

connect ed t hrough syi%ggge%gpgoekg@sﬁggbﬁisﬁélfﬁ%ﬁw;é£5éﬂbtf5%or of

el ectromagnetic clutc

or transmtting rotary power-to the shaft 12.

Wth furlBerFigfeBence to Figs. 2 and 3, the pair of pinch rolls 10 are

journal ed for rotatfFggsativhe i2esrenpedSpective wiews 7i plustrdt ngbehe a

bias 10 S0 | RREEEREOR: REnts Bt +eeaobhearhd APREE UMY Cldalsduall 10,

pi st on-cyl i ndéiddesi te £beisljpderibeldimyveoxtiomrof 1the croreerefttingly

advance its

further positiVvé pressure against the armat predeternined intervals. The

k tog agai nst the upper surface 35 of the arm 17 to provide

auxi | i ar $5drive rol Fégspedds-3lisasappersrechive bretket 1 s Fratingdthe
conprises a dpb¥8tish! o22a0boltom stop fixing means of the assembler of
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Fig. 1. . )

Fig. 15 is a partly cross-sectional view front eleva-
tion of a sequence control mechanism used in the assembler
of Fig. 1. s ) _

 Fig. 16 is a cross-sectional view taken along'the
lines XVI-XVI of Fig. 15. '

Figs. 17 - 23 aré perspective views illustrating the
opération of the rotor of Fig. 8 for producing individual
fasteners from a continuous fastener chain in the assembler
of Fig. 1. o -

Fig. 24 is a bar graph indicating the sequence of
operation of the microswitches in terms of angular position
of a cam shaft of the sequence control device of Fig. 15.

Fig. 1 illustrates an automated mechanism A con-
structed and operated in accordance with the present inven-
tion apparatus and method for assembling individual slide
fasteners from a continuous fastener chain. The continuous
fastener chain is of a conventional type comprising ‘a pair.
of continuous length stringer tapes having alternating
element-containing and element-free or gap sections at
longitudinally spaced intervals. The continuous fastener

he drive rpII with an electro- magnetic clutch
14. The shaft 12 i sFpgweBetlsfaoperspertive 26iew f rthe MREIT 45 drivingly.
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relatively |large dianeter spaced beneath a relatively snaller dianeter
free-wheeling roll 23. The rolls 22 and 23 are di sposed at the end of
| aterally extending shafts journated in the bracket 21 for rotation ab
parallel 5 |ateral axes. The drive roll 2§%|s'driven for rotation by an
el ectsic rotary notor 24 disposed at one d of the drive roll shaft. The
motor 24 is adepadd mayhcensiabl ef neafizstenen %@rkngﬁirpﬁﬂtﬁRﬁ1a%Qﬁ#(ﬁ%ue
‘the drive 1ol ngg, cRG1BENGE FINRRERGLACHARPAE G (ot Sl BudiiGslO
fastener chain und on the drive ro predetermned tension. The gap
sensor and enl &r §EPURBENSLE i SeSUHPSr FRAT®FCthe frame wal | 13 and a further

vertically upstandi ngTﬁéaEEséﬁbkeQGmééhsﬂﬂm AD &s gshdwn ththig.ef esemee to

Figs. 1 and 15 a ) and_enl ar d f
rotation abéutPFﬁéeFrﬁnﬁég}g gﬁ Sggggrg §ﬂ?ﬂﬁrg$%1%%snﬁﬁa§ls nggﬁé in gr
U shaped conflghaahlanab;parpaor ﬁéeﬂinqtdevﬁeeaglmnﬂhe.femquﬁ & rosin

nmenber 30 brid hgogg%gr S%n ogntgg 2er ?fmﬁgﬁﬁ 30

has a 20 fast ﬁér &l anen an out extendlng ate 33
pr.ovi ded with 3ndnsmaséﬁyaprQp995€ﬂglé§BF33251¢@ﬁa? t?%ﬂﬂ? of R¢gigap

sensor and enl g; gﬁ%d”%@%%e@ﬂ”ﬂﬁésﬁglﬁ EQ&Béuﬁh§1§r§4dﬂﬁdeaﬂblﬁ%&ﬁmé&ﬁée 35
~overlapping with each other to formtherebet ﬁstener el enent

gui de pat h196, i§hews AR s 2s8eBR4Y6StaR{°R aa?ﬁ %n%u?d%a%p%%%s%% for
accommodat i ng ﬁ@@s%&ﬂ&:@b&aﬁbﬁﬂsgarﬁﬁnblmdétlmﬁenaiﬂ@gmé&ﬂsfQst&m@raelenent

I d th. Th f. .
Pereot 1 o med SPpAsd gesescaa1oTrRon rERaE1E hORPLR pedn i RO US|
shown in Figs. cataisgtdevicend . otEgefsrdeYhélepﬁsaéoﬁéj@ﬁ%nbl@ﬁe%@ §®$de

path 36. Pivot | e a0 8 paee tor
forward end ofiﬁhlch |slbqfugégpeg %gqﬁgﬁﬁgtbgn r8§?d9 %ﬁé Th fégo?%ﬁf% ends

~of the f|ndérst4@1dﬂé°F@Fﬁ66395VﬂFﬂﬁ“&oWﬁﬁéPBPﬁmﬁr etpengse ef3h e

gap detector 4Zimed sequence to produce an individual assembled slide
fastener from the ccntinuéus fastener chain.
The main drive roller means 2 has a drive roll 9
disposed for rotation about a lateral axis beneath a 'pair
20 of spring-biased downward plnch rolls 10 disposed for
rotation about a parallel lateral axis. The drive roll 9-
is secured. to a drive shaft 12 supported by a frame 13 and
engaged at the end opposite the drive roll with an electro-
mégnetic clutch 14. The shaft 12 is powered from a rotary
s 25 electric motor 15 drivingly. connected through suitable
- sprocket and chain means 16 to the electromaghetic clutch
14 for transmitting rotary power to the shaft 12.
With further reference to Figs. 2 and 3, the pair of
. pinch rolls 10 are journaled for rotation at the free end
30 ' of an arm 17 pivotable about a laterally directed post 18.
The arm 17 is biased downwardly by a spring bias 19 so that
the pinch rolls 10 bear against the drive roll 9. An air
piston-cylinder device 20 is provided above the arm 17 to
intermittingly advance its piston against the upper surface
35m of the arm 17 to provide further positive pressure against
. the arm at predetermined intervals.
The auxiliary drive roller means 3 is supported by
a bracket wall 21 and comprises a drive roll 22 of a



.is biased in a clockw se direction by a spring 44 which engages the
rearmﬁ’d .end of the gap detector so that the claws 43 extend downwardly
thro gn opening 40 prinme formed at the forward end of .the groove 40
and b agai nst the bottom of the faste er element guide path 36 fornmed.in
the lower plate 34. A bearing plate 45 it provi ded on the upper plate 5 65
to cover ther@lﬁ&!9e49 ldfgef @i smeternsppoed i Wenedth he P bdeivdaly s

bi f ted to f 46 b |
Supported. TRESEUFSARAeRATF ofreherererRa AELE 8 T TAd SO N Lo
~of fingers 4230&rehélgapseénettbhe4€néndfth@tétﬂlkﬁcb%#@h@ﬁngrwhafbsmard 10
hal f is fOf”§§u§Hsgea Eﬁ”kﬁ&rﬁfﬁekﬁg ﬁfhgégfﬁﬁﬁﬁiﬁo@aaﬁoﬁi &Qfaiﬁgfr 47

ext ends upwa orma space te 45 1n which an air
pi st on- cy5|nééﬁe§91l§xﬁ83|tTBﬁeﬁrlﬁﬁng%%nz3oﬁs E&?%n@%rf¥%ﬁ§?ﬁ%né?y

Cyllﬂdfr 49 bhremgﬁtamcekeaagygﬂogaﬂnzmgdﬁépmgeahetr@méggmdd&ﬁléhﬁf 15 the
cran ever 47. e ro a nut s a

di sposed aloﬁﬁlyﬁerP ﬁa?ﬁeregg aﬁﬁggrmgﬁ b%l%é??ﬁ' 1%L % E%P%%rlng 55
ext ends betmneanehesupheasnatsEipaumuachasherréﬁatertmeeéslwg rbblréa;mard
hal f of the I_eye agal t | . \Wh s 20 rod 50

i s passed upﬁ%ﬁ 51e?‘ée g?ﬁ%EEFeQQ? ?g% éﬁaln 8?%%2@?%% rectlon as

vi ewed |a0F|gaSEGWﬁrhCbhenswgénéuﬂﬁaébg @?lYﬁeer¥e¢a§u$d@ﬁeéﬁbﬁgmhng®lde .
lock 56 mountgdsqbnt he upper. surface of the cylinder 49. This novenent
results in the cam 48 at the forward_end of the crank_|ever 25 47 $econ1n
wedged between the PRPr 98P EPRRET43ngf eR}2TYSH WERRE Dr L 2STBPPLEET Py
separ at e t herheAfidaskapadlhaBdands3 farﬁhéedventiballganpeﬂdndinghﬁrmmeer
plate 35 and ve 5 f i nqt he e d

swing plate g%l%fag ggngpgﬁpygénFﬂgéh% edwggﬁf%eggé%ﬁgﬁ ?é %ggelv%dgﬁ

| ower end5in4 le6é, the gap sensor and enlarger means 5 is supported for

I

ts

rotation about the frames 13 and 26 by a swing arm assembly

27 formed in a U-shaped configuration by'a pair-of pivot

arms 29 and a lateral cross member 30 bridging the outer

free ends of the arms 29. The cross member 30 has a
20 fastener element guide 31 and an outwardly extending plate

33 provided with an inwardly projecting bolt 32.

A main portion 28 of the gap sensor and enlarger

means comprises a lower’ plate 34 and an upper plate 35

overlapping with each other to form therebetween a fastener )
25 element guide path 36, shown in Figs. 5 and 6, and an v

adjacent guide space 37 for accommcdating possibly attached

garment portions along the fastener element guide path.

The upper plate 35 has a forward extension:39 at one side

thereof formed with a recess 38. The upper plate also has -
30 a groove 40, shown in Figs. 5 and 6, in the other 31de

thereof above the element gulde path 36. _

Pivotally mounted in the groove 40 is a gap detector

42, the forward end of which is bifurcated to form two

fingers 41. ' The forward ends of the fingers 41 are formed
35 with downwardly projecting claws 43. The gap detector 42

is biased in a clockwise direction by a spring 44 ‘which

engages.the rearward end of the gap detector so that the

claws 43 extend downwardly through an opening 40 prime



groove 58 and is pivotally connected to one | ower corner portion of the
hol der 57. Wth particular reference to Fig. 7, the swing plate 59 is
novabl e between an. upright position and an 35 i ncl i ned position and i s/
bi ased in the countercl ockw se direction_byja-spring 60 provided between
the et der 57 and a side surface of the swing plate 59. The |lower half of

t he swi ng pl at Eoxedagatathepdnrwgrélendnefstte gfoohech0 anddpearmgaimst
Spring 60 has 3yaokeltcefCeES hie £1UeehE! cERHeRLN bhofe ObathCs O oA ECt LT
42 extends. through _t he openlng 8 engages 1 n e no en the

swi ng plate i s the tewernelated 605|t|0n and is | ocked there The upper hal f

of the swing plate 59ahaeagingPpliuke 48, is §96{rh.eéd0¢f>nwﬂh§hu Sefeplaed by
an inclined ca rface o%%lon 64 of B iﬂﬁ 9 gw g 59 Thetrear ? {P
the crank Iévegb4% Ce X P& fir §EGRVENE opehfigt8 EAQBRELIPE Ot hEP® am
surface 64 wheplalte 4évds bitfarested tbefokmcbaasendsré& by Owhicl @ scsdmkn
in Fig. 5 so a?e%%er%aﬁé gﬁ% WhRG Ph?hSr@%d'” &gg Ebﬁgre Sﬁaﬂfréftéﬁ@ as

shown in Fig. agai nst th ect 0 e spring y releasing the
engagenent bet wedex Hd d&p PesisdopedsbesngennshRopabr69f fbnwerngil 65

gae ;gr”F? 0? HPROFat g%&@%&ogf Qhan&5FhEaF09W%§aoéhaoafO?h%geféEWffdpggte
illustr i.n air of bolts 00Ss it in hole in

the swing 30m 3@5&@% Esfnadty 1B oM SUEFECS.ABnedThbt BRRERFBAT

Iugs 65. Ext endifnghier Adrevielre 470 emtenidde uplvatrie tbofiermpaaspadéd ﬁﬂthlshe boIt

% v Bt SNST Onagrling Tn 310U R LS 2n200c30:LaCRONPPRLED: RS gD the

bde 68 and t hé SW ng-arm-as
portion 28 suchpasidgioned.f oAveigtendrof 5ﬁeem:andpofromntne stureyhipdest

the outer per'Q@ekﬂro%@ﬁf%%?eQBn%a&Qhoprn&HESGE'@ﬁdtﬁéf£Q§£w2§d Rei PV s
15 the crank lever 47. The piston rod 50 has two nuts 52 and
53 adjustably disposed along the length thereof above and

below the lever 47. A spring 55 extends between the upper
nut 52 and a washer 54 for pressing the rearward half of
the lever 47 against the lower nut 53. When the piston

20 rod 50 is passed upward, the crank lever 47 rotates in a
clockwise direction as viewed in Fig. 5 with the side
surfaces of the lever guided along a guide lock 56 mounted
on the upper surface of the cylinder 45. This movement

 results in the cam 48 at the forward end of the crank lever

~ 25 47 becoming wedged between the pair of claws 43 of the gap
o detector 42 to laterally separate them.
. A U-shaped holder 57 is fixed to the rear end of the

upper plate 35 and a groove 58 is fo;med_in the upper
'; surface of the holder. A swing plate 59 of a generally
30 A-shaped configuration is received at its lower end in the
groove 58 and is pivotally connected to one lower corner
portion of the holder 57. | '
With particular reference to Fig. 7, the swing
plate 59 i% movable between an upright position and an
35 inclined.position and is biased in the counterclockwise
direction by a spring 60 provided between the holder 57
and a side surface of the swing plate 59. The lower half
of the swing plate 59 has an opening 61, one side of which



A domnmardly extendlng stop wal | 69 is connected to the upper plate 35 of
the _min portion 28 at the rear end of one side of the upper plate. The

; nce by which the forward end of the nmain portion 28 can nobve apart
f Ao ¥he 30 outer peripheral surface of the rotor is limted by .engage- _
bet ween the stop wall 69 and the-ctdss menber 30 of the swing arm <
assenbly 27. adhecentnther s5poing860 shkepst notchihséceds 62y IThé -reanteid
position by NS ONeS n 2 b 3 of, the bolts 67
and a bolt 7§O%§§§én§5 Qﬁ% 8agf?§%%§%8€ g% g§¥§&£o éhﬁéﬁl g9 R | be
noted that Fbg. andi ehgagesatts the noiehy @Zamexsgthen swmq:mlagtm josini on,
whereas Figsend 1p81khklishoa] E1bHCaHEPLECToGdked thard 81 Oftfe B2 Pe B¢ when

the swing plate 59 is.in an inc |ne position_ an ainrs.
det ect ed. STh@fsFPGeFWFrBEnPF-ﬁ‘g'erré%néaB WI?PW%eG%Ies%r?%@%tchf rétiglence

to Figs. 8 - 1é2deﬂhadp99t hﬁuhﬁéliﬁé&r@&ﬁes@rfé)cé:l lg@rtﬁo@nsitx Bt téige sl i der
nount i ng neans % gé rotor igpo ed for back and forth sw ve
rotation on &% Fgﬁepgg ﬁer??ﬁ ] ST LSRR i ¢l ar

-reference toekitgadsl@hroitgh the ebedéngnﬂmnammgemgamssGwitmthﬂ GEMWHISGS a,
sl ider feed Egrgéés"'@axyﬁﬁénf Qf;edkéx‘?SPs of}Qtéé‘glé'{xf?erélJ? wil éec‘izrz‘?ec

shown in Figs ot or ener - TTca
conflguraoloﬁléndaﬁaghawslLGeFlﬂelﬂlng 9@rt¢oh°ﬂ%t@1thﬂm§wnmﬂaElﬁ#exﬁ9 The .

hol di ng portaantﬁene&béﬁﬁlaerssféétzanwgéCéh&@@nﬁntﬁaaot% 44181 8K efp per i ph-
15 eral surfa ne. side end surface of the rotor. Wen a s der 74 1s -

supplied to F%geﬁalﬂ nGPBoPPFIRI 760 ¢ HRerRRy neleasing %@?d%ﬁgq%ﬁ%%@%ged iNas
the recess abétﬂﬁéﬁStHéoggpt aeteeeerngzandhm@m@tcmwzphery of the rotor,

fhi e ke pul | TeTOGELESsaf H0F BLISEL PALRLE UASoLbes ECERRud A0l T
15 rear end portion of the lower plate 34. As illustrated in
Fig. 4, a pair of bolts 67-loose1y fit in holes 66 in the
swing arm assembly 27 and these bolts are screwed into the
hounting lugs 65. '

Extending from the lower side of the lower plate 34
20 is a bolt 68. A tension spring T, shown in Figs. 2 and 3,
is connected between the bolt 68 and the bolt 32 of the
swing arm assembly 27 to bias the main portion 28 such that
~the forward end of the main portion 28 bears againét the
outer peripheral surface of a rotor R (described further e~
25 below). ' . i : R
A downwardly extending stop wall 69 is connected to
the upper plate 35 of the main portion 28 at the rear end
of one side of the upper plate. The distance by which the
forward end of the main portion 28 can move apart from the
30 outer peripheral surface of the rotor is limited by engage-
ment between the stop wall 69 and the cross member 30 of
the swing arm assembly 27.
The main portion 28 is kept in substantially hori-
zontal position by a tension spring 72 stretched between
35 one of the bolts 67 and a bolt 71 fastened into a frémework
' 70, as shown in Fig. 1. It will be noted that Fig. 7
iliuétrates the swing plate 59 in its upright position,
whereas Figs. 5 - 6 illustrate the gap sensor and enlarger



in the recess. During this novenent, the pull is conducted al ong an inner
wall of the recess. A clanp piston deV|ce 80 is enbedded within the ro
facing toward the bottominterior portion of the recess. The device 8
i ncludes a 25 :-novabl e piston rod 81 which,i_s sel ectively extendible i ;
the reecess for clanping the free end of rhéjbﬁll 78" against an inner wall

of the recess tﬂe&?@pstmexﬁ)uéﬁefé% apée?lC@B # plang HE He S tion
mount ed on the rg%or at a, ce angul é&§¥xifron1the sl i"der
hol di ng portion® aT%§Pd¥% t ?k& l%m§%ﬁ%§ﬁ e edge thereof, a pair of
bottom curling dies 83'médsmdeguﬁ¢uzatimg‘1 neansBe wila rmivorbé?&mm.hbﬂ r of
stop pins 85 a a a 3, I ed
fromone 35 ano?"f‘ig?Q Befeé%srggé\@de%%rﬁﬁéed anglrtfejz Tﬁ'&e\i 1'fgmpl n%q% = é}ae%
rotation of shetooFbgsR 8nanded ¢l thkvsbidel meouning meansvb momprg\.s@ ihe
engagenent wit hr&@@r Uﬂp&isfgggd Ofof BAOP PM&ifdh KEWEd A diied ' 13.

The ot her stop g 4 counterclockw se rotation of the rotor
R by engagenent ?\F?ﬁa% h%xbﬂdb¥50?1?? of‘F?ﬂ‘e%l bo1ans 2 by didh iBRIFkIRLAR op
plate §7Ras showesepehtd. t3. Fwﬁhbmrfqm rﬁerm%m&mng n;]ﬂkhsg,s_ t he
r ot or isro orte an drive
shaft 89 so tha u??g‘?%ti rﬁ%%it %/?1% cg% P?ea%él?‘gil enﬁoﬁlc% ot%’io SF%e
sw-ng arm ageenbhg 2¥idépenfeinaserbes of a p|ston rod 91 |nto'an air
cylinder 90 (as shown 40 EiGwnlin 1;.:Ekgiroéo_[ I AtSsed | hes iy %2 d
and a

10 Wi se direction as $ ovvn I N FI coop eratlon bet ween a rack
pi h-bn 93. Uponaéhreﬁxlmdmceiaecw%%@hrawrglanq has & o?lquﬂratl&ldwq he

cl ockwi se di rechbpBionWignat héné s el &SE | N THE KL BHE | gk e

direction, the 3Lop PL0.52 £1880ES,) Nl 65885 O el MESUSIS Pl

15 eral surface and one side end surface of the rotor. When a
slider 74 is supplied to the holding portion 76, the body
78 of the slider is engage&'in’the recess and moves along
the opening at the outer periphery of the rotor, while the
pull member 78' of the slider enters into the recess 77

20 from the openiﬁg.in the side end surface and moves along
in the recess. During this movement, the pull'is conducted
along an inner wall of the recess. A clamp piston device
80 is embedded within the rotor R facing toward the bottom
interior portion of the recess. The device 80 includes a

25 movable piston rod 81 which is selectively extendible into
the recess for clamping the free end of the pull 78°
- . against an inner wall of the recess to keep the pull fixed
in place. '
% - S A planar die plate 82 is mounted on the rotor at a

30 place angularly spaced from the slider holding portion 76.
The die plate has, adjacent ene edge thereof, a pair of
bottom curling dies 83 and a registration pin 84.

The rotor R has a pair of stop pins 85 and 86, as
shown in FPigs. 2 and 3, cirdumferentially spaced from one

35 another by a predetermined angle. The stop pin 85 limites
rotation of the rotor R in the clockwise direction as shown
in Fig. 2 by engagement with the upper edge of a stop plate
87 secured to the frame 13. The other stop pin 86 limites



15 of the gap sensor and enlarger neans 5 to rotate the neans 5 in the
_count;tﬁldckmﬁse direction against the effect of the spring 72 to the
posi{Tefrjshown in Fig. 3. As shown in Fig.- 10, the slider feeding assenbly
75 cpipri ses a gui de nenber 94 extendin pMthits free end 20 adjacent the

slid olding portion 76 of the rotor R~ The individual sliders 74 are\led

~ along the uppaintdan kil it irriTd t% ﬁcmmraRSbyt ahbagenpAkywigHch as

2gai nst one S SR P et 8P R aetans8 a8 R P AR Srovi ng

slider on t 87 as dshavewbier Fiky.sl3.der advancing claw 96 is provided on the

other side of the g éﬁafﬂ?ﬁﬁa' r 34 %?édﬂé qbnglgg geEEFabothghgoqg de
Vv

menber. The sllder ancli ng claw has an ail end

portion ahd R Hes diekatably ﬁmqaﬁe@ome@@d fygmes 33 Brndhapedhmongdr 101

fixed to they eqyhwf sﬁuéﬁ@tw‘ P EhER0 iaf rtadiels %Uur&d%e%abné nesesadf a

bolt 98 passing th the eIon ted ,hole 97. The aw_i s blased to the
gui de menber tﬂ:{e{" ﬂ}i}ﬁa’%lﬁa‘ laﬁée%’iy gg soYPRBt the free

end portion rétﬁitetxdra\mﬂﬁa \@ack;ﬂm retdnvedn idEcadnaadmt cyu.u.daes o0 t(ae guide ;

member 94. |I4e ! bqye.the "
havi ng a cam e 1 2y aﬁ’o’ngéq%;r 052 pcf?’tct%%r?%f g.'\éll r%lgt ﬁg gagﬁnggvanm ng
claw 96.10 '«Wm d:’meqmsqroras &hol0 igf Rilge & bywlopm@atemeb@s;wteemad the «

rotor R th%&é@%ﬁﬁaﬂ@@%ﬁﬁ%ﬂ@a t heydof @B& risABnt '8& ftﬁ%' %:h‘é%nsk% plate
95 and the camplate 103 to feed the | ead slider tq .

. portion 76 olls Fhe&FIRDHECLA R %tﬁ%ﬁlﬁ?k&“%élﬁ%ﬁnrodw the o
slider advanenégreten cdwddirits e iddht@ridicewigesidireatidhen thisge cl aw

returns, it en es t camsurf.ac 104, of th ate 103 t.0 s ng the.
Claw away 1 ST MR DTG G S SRt S L RFe S P RBSISA 18 202 2o

t hat thels of the gap sensor and enlarger means 5 to rotate the means
5 in the counterclockwise direction against the effect of
‘the spring 72 to the position shown in Fig. 3.

As shown in Fig. 10, the slider feeding assembly 75
comprises a guide member 94 extending with its free end
20 adjacent the slider_holding'portion 76 of the rotor R.
The individual sliders 74 are fed along the upper edge of
the guide member 94 from a suitable supply, such as a
vibratory hopper, by gravity. One end of a resilient stop
plate 95 bears against one side of the guide member 94 to
25 arrest a downwardly moving slider on the guide member. ~
A slider édﬁancing claw 96 is provided on the other side of
the guidefmember 94 for sliding movement along the guide a
member. The slider advancing c¢law has an elongated hole 97
in its tail end portion.-and the claw is pivotally connected -
30 to an L—shaped holder 101l fixed to the end of a piston rod
100 of an air cylinder 99 by means of a bolt 98 passing
through the elongated hole 97. The claw is biased to the
guide member 94 by a spring 102 wound around the bolt 98 so
that the free end portion of the claw 96 wedges between
35 adjacent sliders on the guide member 94. .
A res;llgnt cam plate 103 is placed above the guide
member 94 having a cam surface 104 along the side portion
facing the slider advancing claw 96.



10 end portion of the claw 96 is free fromthe |eading one of the

subsequent renaining sliders. In this manner, it is. assured that the end..-
portion of the claw back in its original position wedges between the | d_;:;
and next adjacent sliders stacked al ong the gui de nenber 94. 15 - '
Wth~feference to Fig. 11, a pressure pl‘at"é Y05 is nmounted on the table 1

to face the slider hoWgemgtherpistorverad 10k obttlre Rir Hyd imleyr etitbrmis t he

essure plate b SLPL V. YR COLNEC t . t ther
1?: ee end Eas at%g%"%uirﬂ?%c%%# 1?'am ng %%% gél,)lsl g%évﬁéraa%ga%%qz %%&%%08 i's
screwed t hr oughreRethe ctesit bientratermiate 95 ndkdthescamhalate 10G3o end

of the bolt copéagtehd 68 Stidécecd i eidGsTip HADRL R dlh o
position of thggbo.lt 108 is adj ustabl e, soocté{uat t he, space "bet ween the upper

end of the PreEB8rECHPhr e YBRR FREXIELIR e RIRFPForeD349 o th& can be
vari ed. A tenssbibdsepradgancingnnbot e3b hestweens addlts W9 dHinale boriayidte

bolt 108 and & t 0] t Lot cket 106 hi.as: t he sslure
pl ate 105 tovvaavlgg h%ﬂél‘lzjcd%? 'ﬁ%ﬁgﬁ.ljﬁ% p%'?tél}{o%&% %enctag“ sﬁqrofearg? leHsﬁp i ed
te the slider Hoedeam pbate oH0¥6thyswing cthay TEv 3ahdrsom ddve ewjatmes t he
- cam surface 10febet g4 Pigsshse Mhater Al (o S GE R P12 é&iﬂ% the

cl ockwi se direction against _the effect of the tension spring and't t ake

as posi ti onthet FREPPRELQR | ot T3y Hords ofrFe/% Ehom tife pheadingmmneriaf,

as shown in Fighe l1@ubsdgueht desmain ity ssmiddmd, t @ fhiyd inged lnélﬂJ Cligf‘SQis- .

pertion 76 and_] [ b% etained there b t%e pressure . plate, unt i

tﬁe/ cl anp pi st%%é‘é%g\;‘lhcgh % é&n% h?%gt%%r?tﬁ%ra/% § &, aﬁ’?d’tﬁ 4P place

with the receser¥ginal pagititny wddges |hstwesiresthehdead amhinett tdvjadent 96

along the gui dg)imebersfdciteq | 416 AR SRRRK dduld:s ¥ 0T nal position for

engagenent behind a further |ead ) : L

15 With reference to Fig. 11, a pressure plate_.- 105 is
mounted on the table 1 to face the slider holding portion
76 of the 'roto:r.: R. The lower end of the pressure plate 105
is pivotally connected to a bracket 106 and the other free
end has a cam surface 107 facing the guide member 94.

20 A bolt 108 is screwed through the pressure plate centrally
thereof so that the lower end of the bolt contacts a stop
surface rising from: the bracket 106. The position df_ the
bolt 108 is adjustable so that the space between the upper
end of the pressure plate 105 and the slidexr holding por-

h— 25 tion 76 can be varied. A tension spring is connected .
" between a hole 109 formed near the bolt 108 and a bolt 110 -
C | fastened in the bracket 106 to bias the pressure plate 105
toward the slider holding portion 76. When a slider is .
. supplied to the'slider holding 'portion' 76 by the claw 96,

30 the slider engages the cam surface 107 of the pressure
plate 105 to 'swing the plate 105 in clockwise direction
against the effect of the tension spring and thus take a
position between the slider holding portion 76 and the
plate 105. Thus,'as shown in Fig. 12, the slider is

35 supplied to the slider holding portion 76 and is reliably
retained there by the pressure plate 105 until the clamp
piston device 80 within the rotor R fixes the slider in
place with the recess 77.



L d

slider_74 in the stack. 5 As shown in Figs. 1 to 3, the framework
70 {'sof rectangul ar cross-section and provi ded above the rotor to house
the<: 2o\ om stop fixing and cutting device 7. The frame 70 definés a guide
passa 111 therein, in which a ram 112 is received for vertical -sliding ..
nmovenent. The 10 upper end of the ram-118 +s connected to a rotary shaft:
115 through crank |imigp. 1B ikhsthhtes @mhe evvikients ofored caw 86 shaft

engaged by a rack: 118 secured. a recipragati pi.st 19 mayabl e by an
air cylinder al.l‘;o}r.xg %‘#ée agf"}ﬁ{elg“e?}rb!’veers 954; agsndctdg\ﬁn%%aﬁttshgg&%ﬁ g:eo 6‘§:§sage 111 in
15 response teriginsipesHuidnr domangagesfend pedtiod eodurthesf lielad
cylinder. Thegy A174 has G, PR stop punch 120 at one side and a chain
cutter 121 at the other side. Figs. 13 - 14 illustrate operation of_ the
bottom stdp punch 178 SHR¥R A ddasst d thhg pddie ifgamewonke 7Qudch o0 120 is
shown in Fi g.rdStakdeledgeredstduwcgisic add povi dud adovid adR ¥dkoinda

V-sh d die 123" | ided in t 11 t hat .t he V- d di
faces Che CutTaioD| b, BOL b AL & e L & P IO e AP ho

frame 70 as sfwawme iT0 FAgfinds -a Juidehipaddagek Lids thereim cdln eidroiela 25

125 facing t u : QQQJ- ¥ e i P |y R, in e

channel . Thzf?rgvi;ﬁlé%oﬁ]as a@%%?dpg pr oyleccsza-l ts:ﬁ'g'n f% exteneg.‘l ng f#l%mthe

| over endiLa hevpRfr tendref tthe plarhll2 T qannacted ficasedqtpmhehatt .
Connect | on 0L L3 e L B e rom th
connection | sposed aqn pl at e ori zont extendj n romthe -
bl ock 124. Astormedp 'Eﬁetfrﬂ%ta%r%ﬁﬁﬁiﬁﬁﬂ 3 FAGko dd SHRES iBh 2127 of o
the | ever 126résipwsesting rpidtormnel oy movatdes byl Hh fadaed liinddie 1.t om end
of .the punch. ,One_si of the f 7Q a _haqrd zontal hol.e .35 131
.(shown in Fi Tgl.le ﬁé%dﬁ:%%‘éen% ‘%% 7%‘%%5%510@1{;%%{/% q‘éi edi%e% % 1§‘JT Ht wire
122 fed fipm resporse ot¢ adPEnsicn and|setnapiviqredHRr pisttand r82 ¥1i%i ng

fromthe tablgelihe LPRLhOOLO (e URRR 1 BHHAC & Yottt Uikop! ThndGPh the
: at one side and a chain cutter 121 at the other side. -
Figs. 13 - 14 illustrate operation of the bottom
stop punch 120. The raised, starting position of the punch
20 120 is shown in Fig. 13. One édge of the punch forms a
cutter blade 123 and a V-shaped die 123' is provided in the
passage 111 so that the V-shaped die faces the cutter blade.
A block 124 is mounted on the back side of the frame 70 as
shown in Figs. 1 - 3. This block has a vertical channel -
25 125 facing the punch 120 and a lever 126 is pivotally A
mounted in the channel. The lever 126 has a bender projec-—
tion 127 extending from the lower'end thereof toward the
punch. The lever is biased in the counterclockwise direc-
tion as shown in Figs. 2 - 3 by a spring-bias connection
30 129 disposed on a plate 128 horizontally extending from
the block 124. As a result of this arrangement, the bender
projection 127 of the lever 126 is normally right below a
recess 130 formed in the bottom end of the punch.
One side wall of the frame 70 has a horizontal hole
35 131 .(shown in Fig.- 1) which opens to the space above the
die 123'. A flat wire 122 fed from a wire roll 133 rotata-
bly supported on a stand 132 rising from the table 1 is
lead onto the upper surface of the die 123' through the



- Thereafter, the ram 112 descends and a | ead end of the wire 122 is cut

hori zontal hole 131. The wire 122 is supplied by an intermttent advanci ng
mechani sm (not shown), such as of conventional type, to the die 123'.

bet ween 5 the cutter blade 123 of the descendi ng punch 120 and the die
and tereafter the cut length of the w re’1% bent into a U-shape by the

proj ection 127 rﬁr:tdtﬂxﬁaevefomamd rhe mees&ziamsat;upbeiéav\ey aad of the

punch .120 to form a qﬁ m_s{ op 134. Thf§ stogl i.s ret ﬁbnesi e_regess
130. 10 The | eVt o &R R T e (BeFcEPPYR égguﬁ t *fh&
spring bias 12%dnwertd ateslc diygieng tourtble die 3433t hat Thereafient,i thel yam

di sengages the q%tt %%@f& as 1% (aW% Y o Qhelélufghﬁ? E.E et B%%%%Bp

134 descends w retaine € recess punc
is urged 155 agl'ehemu’qﬁﬁér Adadend % e@ @eoﬁeeﬁené#egpp&pehsé%f apHe thet or

[err]. The seqmra:elza)ntérm tIRYE tor N cad Q%n@lﬂﬁWBf' BhE @ird 98 beﬁt
side of the tabJe 1, will now_ be describhed. The}&g %e g c&ggrls ary
cam shaft 137 r’d'ttaﬁ &bIY SRS B¥or BFOI RSSOy 5P&c

Fig. 15, a.bol ttHs3&dcessCrIsedt thad m:mrhldmdem het panch3d 20f tbhcfomm
shaft 137. A s C 39 is fif on,th el at i tati o
thereto. Adj us'?ée(r)n&e'i n{L 3‘-(? arlg‘lscre%vl\?d%&% the %r%é:ggéﬁg 8? t%’% %%F sf3§3°A
conpr essi orlOsprThﬂBg 13.647_‘@1251255 isomet-adisguiin se clockwisewddmecid onp ageliast1 39

and the nuts 14G, tth.e‘asS AAC kRt £hd dRe¥ehad gl B%hchh?tz%' 48 %ﬂ%ftaci% of
the hub portion 136 e cam shaft.. A chain 135 i's E:sse around the
sprgcket 139 arRFLawA 3 SHiaangpsss &b bOLEO™ BEORai 4s REF ShoWNa b¥ot or

142 so that rotmigJ3Q4J ortt'm:ts t hempotitol 3Hop LBandgistendst mtﬂm thenpahaht
137 by the 1 LCILa R e S G o B AT hdD, 350
by-si de belXBv tdagaiomt sthedf tcurFAndTiddes Bi3ccos wheckdde plate 82 of the
rotor R.
The segquence control device 8, mounted as shown in
Fig. 1 on the side of the table 1, will now be described.
The device 8 comprises a rotary cam shaft 137 rotatably
20 supported between ‘suitable brackets., As shown in Fig. 15,
a bolt 138 is screwed in at one hub end portion 136 of the
cam shaft 137. A sprocket 139 is fit on the bolt 138 for
relative rotation thereto. Adjuster nuts 140 are screwed
on the free-end of the bolt 138. A compression spring 141
25 is wound about the bolt between the sprocket 139 and the
nuats 140 so that the sprocket 139 bears against the side
: surface of the hub portion 136 of the cam shaft. A chain
' 135 is passed around the sprocket 139 and another sprocket
. 143 secured to the main shaft of a motor 142 so that rota-
30 tion of the motor 142 is transmitted to the cam shaft 137
by the friction between the sprocket 139 and the side
surface of the hub portion 136.
There are five microswitches M4-M8 positioned side-
by-side below the cam shaft 137. These microswitches are
35 engageable with five cams Cl-C5 formed on the cam shaft
137, respectlvely.
A solenoid-piston 144 is mounted on the upper por-
tion of one support bracket and the free end of the plunger



gageable with five cans [err] formed on the cam shaft 137,

’p'dtlvely A sol enoi d-piston 144 is nounted on the upper por- tion of
‘3upport bracket and the free .end of the plunger -18- 145 of this

ol d-piston is | oosely connected to the upper end of a |ever. 146 -

pivotal I'y nounted on the bracket. The H88er 146 is biased in clockwi se 4

direction asl@@%\fl{hfsgsoﬂ&&yaﬂpfsoamr Sssu%s%qry Ripnkbe oMUy, giaut the

pl unger 5 147 so that the lower end of t ever bears agalnst t e out er

peri phery of URPRF 8RF Pafd %Eﬁﬁr\ﬁﬂﬁrﬂ%ﬂﬂq? Moy e 9%y Hheo rask edut er

surfacg of tneecwvéf\ansh 1y Wh fslﬁlgh;ldd]m_r rséfalaix@ccﬁll&: Iaevelr?e%%galo
great drag i iven to the cam shaft ore cket

3IThs and EAFo R0 1 SroaReeRnt spring (A7 o eul (e R aEs ha

137. Thuss thé?csamn'slkmtttthes Iospr stred el the ilevde Hearsy abéinist diheengaged

fromthe ping t al S ro-

sw t ches [err %ﬁ rw.'ﬁo{\'/\qn@é]&}: &E‘@&Eﬂ*ﬁe m%rég?q q'% ]{Edr:]

mount ed on th@l?%ﬁ'ﬁ@@ zemt¥he qutexn %&W%@%W%G%mfﬁ é-(¥7upper

corner porti Qéeé hauévucst@ezplat@ B e ndhe e\ Pt | q@ toits

i nclined posrtlon m Cr os unted on  the fra that it”
is actuated $VEhet et T r%g@ﬁérﬁl\%o‘f t"'ﬁ}e)erﬁﬁe% F rarS SN . The
m croswiigh $kips amd atlse) rotatissh of tihee e 26 25d st matt |ﬂrarsnﬁ.d:tuea3t ed by y

the 11 nk 113;ghef, gy PUCH. 120y ANdblle. Y Glord Zhal8SGANG o TG A35CRDI er

apparatus A IS ad% te | huous operation on an éndle -
chain C bei n@n’e-bihdtk@ehe%f aAhdis ﬁkﬁem@f finogy dhep@pim 1dfe cycl e of P,

operation of the aspeami&iudisd!lSondkdNudlded\d A PRI saGEACE Wi th
particul ar reference to Flzqs (1) First, the fastener ch_al nis
threaded thr%ﬂb tches M and M3 as shown in Fig. 1. The micro
15 switch M1l is mounted on the frame 26 so that it is actuated
by the assoclated upper corner portion of the swing plate
59 when the swing plate is moved to its inclined position.
The microswitch M2 is mounted on the frame 13 so that it is
actuated by the downward movement of the swing arm assembly
20 27. The microswitch M3 is also mounted on the frame 26 so
that it is actuated by the link 113 when the punch 120 and
the cutter 121 descend.
The assembler apparatus A is adapted for continuous

operation on an endless fastener chain C being conducted -

25 along a horizontal travel path. One cycle of operation of _kJ
the assembler occurs in the following manner and sequence
with particular reference to Figs. 17 - 24. : s
(1) First, the fastener chain is threaded through the
auxiliary drive roller means 3 and the gap sensor and s

30 enlarger means 5 and along the upper side of the rotor R
and then through the main drive roller means 2. When the
fastener chain C is to be threaded through the gap sensor
.and enlarger means 5, the swing plate 59 is moved to its
vertical, upright position and the detector 42 is rotated

35 in the counterclockwise dlrectlon as shown in Flg. S so
that the claws 43 at the end of the detector retract from
the guide path 36. Thereafter, the chain of the inter-
engaged fastener scoop elements is threaded through the



auxiliary drive roller neans 3 and the gap sensor and 30 enl arger neaps-%
and al ong the upper side of the rotor R and then through the main drﬂfer
roller nmeans 2. Wien the fastener 'chain Cis to be threaded through gap
sensor:- and enl arger nmeans 5, the swing plateg39 is noved to its vertical,
upri gfit position and the detector 42 is rotated 35 in the counterclockmnse
direction as so®ide pathg36s sdhugat whae shawSaaBepertfeadndCoist Hereaded,

detector retraghef m&wfshasgavfdehaatga Béetzbeseaueﬁeafhsgsmse het he
i nter- engaged fastener 5 el epent s -19-

Gui Ge pat b 36, CHRRET Sehand, RBe; SELBHCPLARS| N0 CLP S PRRESIL, LERcuRF iR 43 of
t he gap detect@bséilhaabyagaenshdbheueEaaean ahd ré&rsundgppfaien58f|s

| ocked in its %%eg%%&thgnagy bg%nsig Figrfﬁge of the rear end portion

of 5 the détecto or as shown in When a main switch (nct
shown) is tu~ne@lon, Mhenmstmasn1§w12¢h énétlﬁEOWD) inctuoheddenyethe| | er

means 2, the a%@tb&%risdrbﬁe Lokl Qu2meapst ﬁ ﬁﬁﬂntafl§éq98ﬂ§§rcﬂﬁ$ﬁ9|

device 8, respectively, 'star't qQper at i_on. e caml shaft 137 rotates as
the notor 142 rdeapsiddemy ﬁF&Vﬁlﬁ°i&8reﬁ§§§és3thén¢e§é? $26UGREPe it is

set ig its SL arddirﬁﬁ'oﬂ.oﬁlekﬂl@l& 8(,3|):espeW&Q0eay$t§thE’_E:.Siﬂéi:ﬁﬂléﬁolt 'sﬂewaa:nlz

turned on, _the t c clut | rive_roller neans

15 is ener§i z&F2 %gi ggagﬁiaﬁﬁérafmn EhmﬁﬁoﬁagiBeﬁﬂgﬁg?ﬁaPBélg %ﬁd?tﬁted

in Fig. 24, tolmat&mgaghs dthievdevelr] 8469whbheechy advaeti ig ihs $shatrtimg

cﬁgLn C. (4) o fastener elenent-free gap portlon G of the chain C
pohe

pasSes beneath claws 43 of the detector 42, 20 the claws npove down in
the gap G by tH)effedhesr a |s&agpherngWitchni(Pett RBOWR) edsokugped opar ebhen

t he C|00k“ﬂ363(Hﬂéaﬂidﬁ&gﬁétﬁﬁﬁ%lh%cﬁl§4 é& thBURaihh@riear rentePOhbhng 2

15 1is energized, since the microswitch M4 has been actuated
as indicated in Fig. 24, to rotate the drive roller 9
thereby advancing the fastener chain C.
(4) When a fastener element-free gap portion G of the
chain C passes beneath the claws 43 of the detector 42,

20 the claws move down in the gap G by the effect of the

© spring 44 while the detector 42 rotates in the clockwise

direction as seen in Fig. 18. Thus, the rear end portion
of the detector 42 moves up to the notch 62 of the swing
plate 59 to cause the swing plate 59 to move to its

~ 25 inclined position. When the swing plate moves to the
. inclined position, the upper corner portion thereof
v actuates the microswitch Ml. _
(5) Actuation of the microswitch M1 deenergizes the
- electromagnetic clutch 14 of the main drive roller means 2

- 30 thereby stopping advancement of the fastener chain C.
Simultaneously, the solenoid 144 of the sequence control
device 8 is energized to disengage the lever 146 from the .
pin 148 thereby causing the cam shaft 137 to start rotation.
.(8) As the cam shaft 137 rotates, the microswitch M6 is

35 first hit to cause the air cylinder 99 of the slider feed-
ing assembly 75 to extend its piston rod. By this opera-
tion, the slider 74 is supplied to the slider holding
portion 76 of the rotor R and wire feeding means (not



of the detector 42 .noves up to the notch 62 of the swing plate 59 to cause
t hes smnng plate 59 to nove to its 25 inclined position.. \Wen the sw ng

t ves to the inclined peositron, the upper corner portion t her eof

s the mcroswitch M. (5) Act4mation of ‘the mcroswitch-M —-
deenergi zes the el ectromagnetic clutch 14 of the main drive roller meanss2
30 thereby shopp)ngimdisaneaeslyobpéhatésstenteed hthe wirdi 122 tamechs| y,

t he sol enoi d f C t t o di sengage
the 1 over 1aBOEEeh phEE, EERAY FlRE LY o BHES Cuhbndd B0, O Shant
rotation. (6X7) AsThﬁeméanpgwatch184 retures, tehbtei erbaimathconsditias

first hit toggapsephibe gbg gxglﬂgﬁﬁ 89cpt. the slider feed- ing assenmbly 75
to extend its_prston ro efa- tion, the slider 74 is £p||ed to

(6]
e ol LB hIBR ng. BoPt RSRESEVEECR TS, £ GHhEn sRHC ko AT Coae ERs sLATRo!
-20- shown) pueubhaaaou&éy80pe6at35ttehéeeﬁstﬁfswomepﬁQQSé@ the peliom stop

fixi det t 7 t

Lo 11 or g A8 BENGRE: SArBE oFERLPac 5PE (YalheRt cObIETdt: oldung e

m croswitch pertﬁ0hs76hen hit to actuate the clanp piston device 80 so that |
the its pistqs)presegs hierBulhel mef-bberall 0575893 n0bihle ¥6hdsfiod Ne

slider holding portion /6. (9)_The mcroswitch Mo, returns_to its original
condltloh010t°t@aﬁ&k§hﬁhél§|FYE$P¢ﬁ6e9999fth?h%l%¢?ﬁe$e?@+ﬂgnﬁs ly 75 g
and the mtre7seadanghaeam&e(ﬂa&ashgmméanesuﬂattQH¢Wnprfs¢ﬁmé £Bsiti ons.

(10) The m_cr.osw h L % IS hit by the camring C4 on the camshaft 137,
to actuate tﬁglgﬁPF dBP &51 PSthe gap sensor 15 .and enlarger neans 5. By\s/
t hi s operatidd0)t heTbeamliciroswit¢l M@téSebitnbztbhkwtsm:ningceﬂounathseen

inFig. 19 cam shaft 137 to actuate the cylinder 49 of the gap sensor

15 and enlarger means 5. By this operation, the crank lever
47 rotates in clockwise direction as seen in Fig. 19
causing the V-shaped cam 48 at the end'thereof-to wedge
between the pair of the detector fingers 41 to laterally
separate them thereby enlarging the gap portion G. Simul~-

20 taneously, the air cylinder 20 of the main drive roller
means 2 operates to strohgly press the pinch rollers 10 on
the drive roller 9 to strongly nip the chain C. When the
crank lever 47 moves, the rear end portion thereof engages
the cam surface 64 of the swing plate 59 to make the plate

25 59 return to its upright position and to make the micro- ot
switch M1 return to the original condition.

(11) The microswitch M8 is actuated. By this, the piston
rod 91 of the air cylinder 90 retracts to rotate the rotor
R in the counterclockwise direction as seen in Fig. 20.

30 Accordingly, the slider 74 which is retained in the slider
holding portion 76 is slid on the separated rows of the
elements through the enlarged gap G. When the slider is
slid on the elements, the pin 85 of the rotor R engages
the extension 39 of the gap sensor and enlarger means 5 to

35 rotate the means 5 and the rotor R in unison. In thHis
manner, the means 5 moves from its normal position as shown
in Fig. 2 to its retracted position as shown in Fig. 3.
When the device 5 rotates, the V-shaped cam 48 of the crank



causing the V-shaped cam 48 at the end thereof to wedge between the pair of
the detector fingers 41 to laterally separate themthereby enlarging the—=
gap.portion G Simul- 20 taneousty, the air:cylinnder 20 of .the main drlﬁ )

roll er nmeans 2 operates to strongly pressz1he pinch rollers 10 on the d(

roller 9 to strongly nlpthe chai.n C. moves, . the
rear end port il@&yethdr’ e&f‘-‘%&&é@lﬁ’hée@?éﬁ\a§ﬁﬁf EE‘@ g Bke{:hgpgéfﬁamp}g}'grw
to nake the plegagéd faltetied’ Rllements tprfgbtilpeatei movamdntoofakbet he

m cro- sw tCh(fI\f dgfturn Oetﬁ ee&%rglt %n?g&% n%h%-, ?Etogl}%tatzgder grgi%gch

MB is actuate e air Oretracts
to rotate the 4r30tc(ﬁ tRe rdetiestooudiZerddecon $dedielenenss :§§ make therig. 20.

30 Accordi s < Ié!k%fl fj(iretlflcn"@ocrlt'ssor Pﬁh’&@.dpbglﬁﬂ%ns' | ggenhehdi ng

portion 76 e separated rows o emants t hrou H t he
enl arged gap GotmserR tife sfiorped by EMoRIEMmene PEtWRER £her RANHPR 88 GPethe

ggt or F fngﬁﬁeﬁ:édle #hd Qﬂ}(;é ;253:13:9 a;ﬁ drg&lﬁaﬁt&@nwhténﬁmnlthégdlierrpaaSeS to
rotate the nmea an e rotor in n t n t he
means 5 noves §4 drft ?% & RFH L9 (GREST b g‘ﬁo%ﬁ’ S Ruﬁgg H‘Z'%t (%BIB'[ %{‘Fetract ed
p]?5| LI on asksrmw:tem Eg.arl tNepirhddden dhes dist plate tengavesh&psdevém 48
of the cran e 47 ce am
o AR T e i f AR RIS IHUAERNE byt aFendfiY! b

t he el emants tWerslider aorshawmtiss Figre Zdi-aws 43 of the det ector 42 ri de

or t..he el emi‘“taéo Mk s & s Ror SRS it AR H Qe th:tlattS.o(hr' ghealswaggi tion.
Wheni t he rot of Is stop ed by engagenent between t p 6 on thetﬁqotor

and the bolt SHBAS B2 hikks dthe tHETRSY IRk
opposite to thﬁlmmdciosmmif tthee oaylmdet—zugarub tdee:r[adt 8:4> makrehe:h@ e

pl at e engages The end 10 of Lhe Shalh Af, (13 LT Yok il SBePLaty

nmovenent

causes the piston rod of the cylinder 20 of the main drive
roller means 2 to retract thereby reducing the pressure
from the pinch rollers 10 and releasing the gripping effect
on the fastener chain. Simultaneously with this operation,
20 the piston rod 119 of the cylinder 117 extends to move down
the punch 120 and the cutter 121 so that the bottom stop
134 is fiked_to the end of the interengaged element chain
and the fastener chain is cut at the gap G to form a
. fastener as shown in Fig. 22.
“ 25 (13) When the punch 120 and the cutter 121 descend, the
| | link 113 hits the microswitch M3. This energizes the
electro-magnetic clﬁtch 14 of the main drive roll means 2
to rotate the drive roll 9 again to discharge the cut
. fastener. '
30 (14) The microswitch M7 returns to its original condition.
This causes the piston rod 119 of the cylinder 117 to
retract to raise the punch 120 and the cutter 121.
(15) The microswitch M3 returns to the original condition.
(16) The microswitch M5 returns to its original condition
35 to make the clamp piston device 80 take the original posi-
tion thereby releasing the slider.
5(17) The microswitch M8 returns to its original condition.
This causes the piston rod of the cylinder 90 to extend to



stider as shown in Fig. 21. (12) Just before the rotor R stops

[l ¢ the swng armassenbly 27 hits the mcroswitch M2. This causes
ton rod 50 of the cyli-nder- 49 to retract to nmake the -15 crank .| ever
rn toits original position and also causes the piston rod of the~
cyllnder 20 of the main drive roller m#&& = to retract t her eby reduci ngw
t he pressurerbtatet RRepiroebrr Bl Lar shéOoppdsité ediregtiom wyrtpbithe epirvct on

t he fastener _chain n at £n rod
116 of the efBi Ao, ToEbPOERespYs Lhd LBbE PREES 4Punghe S PoELAN IS
121 so that tlesumest tchesbupyisali posikddnt o Bﬁ@oégén@ft@hﬁh%ﬁt%?%ﬁﬁhg%@

el ement chai gh%n%%h%fi\@zeaﬁa QHQth%:? ﬁeanatstbetasas Geb 01 81 Bt 8gfnst ener

as shown in punch 2 and_the cutter, 121
descend, ﬁhepﬁsﬁﬁlPFBbﬁl etﬁéfﬁFErengPEthﬁlng ?s cfReRi the FREeT
electronagnehﬂa Qh@tgﬁ éeﬂ%o&hanaBEﬂldrgée mehhsneatard to théate the

drive roll ai,n har e cu s ne .

m crosw t ch HF' §°F& drlglnsp %d Fo%ntTgﬁggéé%gegﬁgﬁe s

rod 119 of thﬂvaﬂaeﬂddmeltb thereemacnlng mavemenkeofutbeh IQDOHnGn@he ;
cutter 121. (t@ @%’ﬁ% QW te?x'ia%e‘iehﬂ&ﬂé k8 the Bi?gbaéheéﬁnéhé' on.

(16) The microSw returns to iits original _conditjon 35 to nmake the

cl anp pnsﬁQn1nﬁaﬁﬁ&@QB@IﬂaﬁeaﬂﬁePGPFﬁiﬁ&ﬂlﬁo§|anﬁléﬂ ERetBRy PBPESIPRBELhe =
slider. (17) feeHi®iglicH Qh¥ tcHaiMBa gﬁtmr Rakke placer agdnghecegdilei on. This
-causes the piston rod of the cylinder 90 to extend to - 22 - rotate the =+
rotor Rin tfﬁ?ﬂﬁﬁﬁﬁ%lte direction until the pin 85 on the rotor engages th
stop plate 87 where the rotor resunes ‘the original position. According to
this operation, the gap sensor .and enlarger neans 5 returns to its original




5 position by the effect of the spring 72. \Wenthe Totor and the gap

sensor and enlarger neans return to their origin eng-gf
the cut fastener chain is advanced due to the:ret Im reﬂggﬂﬂ ‘l h\\
rotor- and the gap sensor and enl arger nmeans to th /e{

rotatisag drive and pinch rolls 9 and 10 §o hat subsequent feeding

e

chai n agai n takBsaimsace and the cycl e repeats. -23 -

d ai ns:

havi ng alternatlng | on

1..

yippar aty ‘gé%f 3! tf%“rh'a%a%higsr%l&&eg sSkbdg Eii&%“%&s%@%@

R portions o f ast ener el enment’s

fastener el emehairedayipg addegmiasing |1ﬁ§9ﬂ-é§glﬁéén§°¥f§i-°§$amfn§n§agéd
chain in a. dowrdd@Nardidialend F&%&t fasteRerNg1eRane - reakd §§a§l BempRass

for detectlng each sald ap thereb nd. hal ting eed neans to
posi 11 on sai o) mbansdoF Stawios, SeiPeirAg (St lged e y
wi deni ng said gmreaﬂxiow p[wtt |aalsleyasumgom|alansg spitr samsiagt meanselferent

20T R 3Tg TRIE0RnaRkE 8 R dThy BRSSO

rows,

said slider to sai

gap, In an ups

di [ ect.i on- ont o f=Edd mﬁmm%@qsagmrsaeﬂemm inoas, aaﬁénlbéhfea§ﬁr¢g°9a| d

sl i der

at 15 ¢

YRRy @&a%sIﬂdxor&aelfsvre@s@tlyomaéniagdsa%%asngnarreans
for delivering sliders one at a tine to said | de .

means

The appar athfs AR Ny UngauRdiings X0§ tERaM, fWéPPFéseg'&fnﬁgFoFS’f”s'
substantial | y trotgantisaatineg d A ideirohoddinge ephsr Yorssedzihgdar shakddicng

means supportin srsﬁajli‘d \Sﬁlr?lé"r elsﬁl.l%%rg%t tg‘gr asreé‘gg{]lf?%g?;éf‘ﬁééflf‘ﬁgr yﬁlgfidl ng.

apbaratus of C

means conpri seslkidetliial arecyss-deamdd reediono cote eaddotnsaigledt or for
receiving the pilldeener element rows, and releasing said slider at

o

15

20 .

25

- 30

35

corresponding positions of rotation of said rotor and,
means for delivering sliders one at a time to said slider
holding means. _

2. The apparatus of Claim 1, wherein said chain

overlies said rotor Substanfially tangential to the rotor

periphery, said slider holding means supporting said slider
against the rotor periphery.

3. - The apparatus of Claim 2, wherein said slider has

a pull, said slider holding means comprises a radial recess
in and open to one end of said rotor for receiving the pull.
of said slider and a reieasable.clamp means for controlla-
bly l;éking the slider pull in said recess and said means
for délivering sliders faces said one end of said rotor

and directs the pull of each slider intoc said recess.

4. . The apparatus of Claim 1, wherein said rotor
oscillates back and forth through a p:edetermined angle.

5. The appératus of Claim 1, wherein said sensing means
and spreading means are mounted together in an assembly
movable over said chain, said rotor having abutment means
for engaging said assembly during rotation through said
threading said slider position to move said assembly .in an
upstream direction over said chain ahead of said slider.

6. Apparatus for assembling sliders and bottom stops

to the slide fastener stringers of a continuous fastener

R ]



/ . .
25 /QL said slider and Tu@ gﬂgsab e clanp neans for controlla- bly |ocking

the/sld and sai d means for- delivering sliders faces
sai ""o:g\ endﬁ“‘“ﬂ“ 1 difects the pull of each slider into said
recqs : * The apparatus of aim1,_wherein-said rotor 30 OSC|IIates

forth through a predetern1ned‘a%ble 5. The apparatus of C
1, wherein szhdinefisirngdnwarh #adteneeadlafleNBa8hgaged "RNAL £estoget her |n

' d_ch but ment . neans for
ehgag ng sai SRR RUEE 580 P%S?-é?f*ﬁf#Msaaﬂ%@%égﬁyta APRGOR P terT
sl i der positW@AStén#DdeSpasédaﬁeenbhyceasaneubengéandﬂmakcmenggge; Zﬁhd
S
chain ahead @hrgaiH §h'QEEFmﬁlgngtaéﬁgﬁrééﬂériginé §§€P%%€gmea%§t G,

bottom stops to the slide fast stringer a’con
.24 - chaPn fStREHLREt A géﬁtEﬁEFl@PehﬁnFaéﬂgabéénaﬂmdfat@pmemg rbesment free

gap portlOnSo&tshQﬂgbthhDaEh!dSEéﬁgﬂngnhéénsVﬁﬁél@@ﬂn?'§Pﬂ@€5¥ié"means
successi ve Igogltu an assenb ation conprising

r ou
sensi ng nean oFxg §%88t%ﬂ °© Saég gt?%ﬁ t1ensang Eﬁ%?ﬁv%ﬁﬂekYopplng
-novenment of sareadhagnsasdldapepsrhgoneaneoupbiugla@gagQQVﬁﬁﬁﬁeﬂ@@ns for

extendi ng i n9eRahtsgan 9855%031 sg&aggye;gg Y3 SPr sading, s por ti on*
g F r&posty Fot%r %Y

uncoupl i ng engaged T astener a rotor in said
station 18 B@ﬁéé#h said §en§Lng neans, said- r@t@m hawimg & slider holding 4

. portion and ﬁoi&ﬁn@' §b§t§bﬁcaﬂﬁe£eaiéaﬁai¥té éff%'\é{lfgfé I%Jkghpgé) a®d)y said

t slider fee or dispensing a s y sald L
gflggr ﬁold:%ﬁoﬁo?FFBn°ggﬁH QP pBREDNTSEOP! a3 sehifer geans pferchi ng a 15/

" bottom st op tdspendinhaanslsaep Fhﬁt psakdupoﬁprsfm aélﬁﬁdég ﬁé”'%?fﬁ’%ﬁa;gd
ko et BN o B0 U SRPRRLA L e TR0
bottonlsﬁép §§§§qm|§pop to said chain, such that said rotor rotates to
thread said slider carried by said slider holding portion
into said gap portion and onto the chain fastener elements
and bring said die plate beneath said bottom stop assembler
means which punch fixes said bottom stop to said chain at
20 the free end of chain fastener elements closed by said
slider. | '
7. The apparatus of Claim 6, further comprising a chain
cutter means for engagihg said chain against said die plate
at said gap portion to segregate individual stringers. ;.
25 8." The apparatus of Claim 7, further comprisjng control ~
means for operating said sensing means, movable ﬁéans,
slider feed means, .slider holding portion, rotor, bottom
stop assembler means, and chain cutter means in_sequence}
said control means including a rotary cam shaft having '’ Py
30 1nd1v1dual cams for selectively actlvatlng corresponding
' microswitch means. -
9. The apparatus of Claim 6, wherein said rotor
oscillates back and forth through a predetermined angle
about an axis perpendicular to the direction of longitudi-
35 nal movement through said asseﬁbly-station.
10. The apparatus of Claim 9, wherein said sensing means
is pivotable“about said rotor axis and biased into said
assembly station between said rotor and bottom stop



nmeans which punch fixes said bottomstop to said chain at 20 the free end
of chain fastener elenents closed by said slide arat us of
G aim6, further -conprising a chain cutter rrean l“‘m“mmm;“Wﬂml d chain
agelli‘nst said die plate at sai'd gap portion _to segregatie i*ndifvi dual 7
strisgers. 25 8. The appar at us of Cl‘a|2§17, further conprisi ng pt< ol
means for operating said sensing neans, novable neans, slider fee ;
slider holding portion, rotor, bottomstop assenbler neans, and chain

cutter nmeans | sﬁg@%a]%@%eagagn% FARMEP collBaol NbE!Rg aCotAEY, CATSNg! !

having 30 indiVi cans for se ivating correspond

m crosw tch meapsqy chain agalf$t BRRARSS %v&ﬁen@ &rThé. th‘f@&j’l% rbfsééﬂj rsﬂ?iééfr,
oscillates back and forth through a predeterm ned angl e about an axis

per pendi cul ar tgaithetet recinganofoutedrs Folieng@ding Nédidnearelmdg inebdy augingsai d
assenbly station. 10. The apparatus of Claim9, wherein.said sensing
means i s pi vot dinreadilmguef saidi siddeor tevdisotrsdit)isessthg neamssautd ofiswddbl y
station between said rotor and bottom sto - 25- .assenbl er neans and
further corfpri si98gmkvantation abepe@fi maich gllxaﬁ@mgsgiaﬁ Botdemi #-oagai nst
backwar d novenent durj ng t hr eadlgfg of said slider, said rotor havin

abut ment for dagl ng "8 APRRERINS] h%‘é‘hg d‘UhFF?ng" ?ﬂ*cbéél‘rcﬁﬁsd?a@a‘?%l g‘ﬁ?er to

d hea h
prvor sal 52?35%8?%%?%3 Qflfl%”*“al‘%mg toflp o cort?iSila o¥e°asa.l%“%5dﬁﬁ°er°5. fai d
51 iders have puld-ofakg tﬁé u??ldfd ﬂ&oéﬁdag @%E P9 %Péie%‘%ﬁhl% REGesSs in

d rotor for r.ecelvi ng sal d er therein and
rel easabl e Iocknéaﬁgrﬁrf@lramsimampﬁm da@tan! séﬂoré&saaurchne@aqassm&l said
slider 10 is threaded onto the chain fastener elenents. 12. A mei hod

of assenbl 1By iixdiniedded opkd deef cratianfustedaronlsmentst i nuous fast ener cha| n.
formed with fastener-el enent-free gap portions
12. A method of assembling individual slide fasteners from a
continuous fastener chain formed with fastener-element-free gap portions'
at longitudinally spaced intervals and disposed for successive movements

along a horizontal travel path, comprising the follow1ng steps, not

15 necessarily in the order stated -



at longitudinally spaced intervals and dlsposed for successive novenents
al ong a. hor| zont “ ml“lmm“l:orrprl sing the foll owi ng steps, not 15
necesf; Ny-in d ‘ detecting each gap portion in said

chai A positibn ovérl Yiny a rotor and stoppi hg movenent of said chaji/f 5
when id gap portion is detected; enlargirg said gap portion wth a Tt
transverse spreadi ng force; -5 feeding a slider to a slider

hol di ng portion formed on said rotor; turning said rotor beneath said chain
for inserting said slider into said gap_portion and threading onto
unengaged fastener eldeheating fecBgag kIFdien ippsaid chain atr él %%Fsllthﬂ’ 9’0‘1‘?’&”1”9
slider fromsaid slider. holding portiagn qErot Qr,m ng sal d r ot or
with a die platd TBERR Ao% SEARRENG TIyeCH M8 ?arlgrﬁ A §P|‘°§é P 975 8?51 Borti on;
passing said dig Elatﬁ gortlon beneath said gap portion after 15 said
slider hol di ng o and punchlng a bottom stop on said chain agai nst

said die plate at- th%nfg% 50 cak BRIGH |RLFTE RGP dplbasa] dopld der

13. The nethod of ¢ conprising: cutting said ain at

;al d gap pogtion sub%a@idgablgalaémbté elider?foldingtgbrtben puneddi 6y sald sai d
ottom st op.

rotor;

turning said rotor beneath said chain for inserting said slider

into said gap portion and fhreading onto unengaged fastener elements -’

of said chain;
10 releasing said slider from said slider holding portion of
said rotor;
forming said rotor with a die plate portion angularly spaced
" from said slider holding portion;
paésing said'die plate portion beneath said gap portion after
15  said slider holding portion; and
punching a bottom stop on said chain against said die plate
at the free end of fastener elements closed by said slider.
13. The method of claim 2, further comprisipg:
cutting said chain at said gap portioH substantially simultmnuwsv

20 with the punching of said bottom stop.
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